SH2-kinase linker mutations release Hck tyrosine kinase and transforming activities in Rat-2 fibroblasts.
Biochemical and structural studies of Src and related kinases demonstrate that two intramolecular interactions suppress kinase activity. These interactions involve binding of the SH2 domain to a phosphotyrosine residue in the C-terminal tail and association of the SH3 domain with a polyproline type II helix formed by amino acids linking the SH2 and kinase domains. Recent studies have shown that high affinity interaction of the SH3 domain of Hck with the human immunodeficiency virus type I Nef protein activates Hck tyrosine kinase and biological activities, suggesting a mechanism that involves disruption of the SH3-linker interaction. To test the role of this interaction in the regulation of Hck kinase activity in living cells, we substituted alanines for prolines 225 and 228 in the linker region and observed that the resulting mutant (Hck-2PA) demonstrated strong transforming activity in a Rat-2 fibroblast focus-forming assay. Hck-2PA also exhibited elevated tyrosine kinase activity in terms of autophosphorylation, endogenous substrate phosphorylation, and in an in vitro kinase assay. The transforming and kinase activities of Hck-2PA were remarkably similar to those observed with a Hck mutant activated by Phe substitution of the conserved tail Tyr residue and with wild-type Hck following co-expression with human immunodeficiency virus Nef. Introduction of the 2PA and tail mutations into a single Hck expression construct did not increase kinase or transforming activity relative to the individual mutations. These data provide new evidence that SH3-linker interaction may represent the dominant mechanism controlling Hck tyrosine kinase activity in vivo.